up for one year. Patients were classified prospectively on the basis of the extent of myocardial damage as assessed by peak enzyme release, reciprocal change on the electrocardiogram at the time of myocardial infarction, Norris prognostic index, ability to perform a pre-discharge exercise test (and test result), and ability to tolerate ,B adrenergic blockade on discharge. Of the 50 patients with contraindications to pre-discharge exercise testing, 26% died or had reinfarctions compared with 9% of the 300 exercised patients; the 24 non-exercised patients with evidence of extensive myocardial damage or reciprocal changes on the electrocardiogram were particularly at risk. Similarly, among the 300 exercised patients, extensive myocardial damage, reciprocal change on the electrocardiogram, and ST depression on exercise testing were the major risk markers in that each identified at least 75% of the patients who had subsequent cardiac events. The 63 exercised patients who had all three of these major risk markers constituted a high risk group: 18 (29%) died or had reinfarction. Of the remaining 237 patients, only 9 (4 %) had cardiac events. The 35 high risk patients with exercise induced angina pectoris or clinical contraindications to blockade were particularly at risk; 15 All patients were regularly followed up in our cardiology clinic. The mean duration of follow up was 13 months, and all patients were followed for at least six months. During the follow up period 23 patients died, 34 had a further myocardial infarction, and 40 patients had one or other of these cardiac events. All the deaths were cardiac, occurring either suddenly at home or in association with a recurrent infarction.
DRUG TREATMENT
At the time of exercise 62 patients were taking a f adrenergic blocker, and after discharge all patients were prescribed metoprolol (100 mg twice a day) for secondary prevention unless this treatment was clinically contraindicated. In total, 90 patients were not given a ,B blocker: 60 because of heart failure, 14 because of peripheral vascular disease, four because of heart block, and 12 because of other serious medical conditions.
VARIABLES STUDIED
During the in-hospital period the following variables were recorded on all patients: Norris prognostic index; reciprocal changes on the electrocardiogram; the degree of left ventricular damage; the results of a pre-discharge exercise test; the prescription of a ,B adrenergic blocker on discharge.
Norris prognostic index Each patient's Norris prognostic index was computed by giving a weighted score for age, history of ischaemia, radiological heart size, and evidence of cardiac failure on the day of admission. Norris Exercise test Treadmill exercise testing was carried out on the day of discharge from hospital according to a modified Naughton's protocol.10 Exercise was stopped at 18 minutes (7 metabolic equivalents of energy expenditure at rest) or earlier if the patient developed limiting symptoms, significant ventricular arrhythmias, > 04 mV of ST depression, or a fall in systolic blood pressure of 20 mm Hg or more from the previous peak systolic value.
Tests were classified as positive if there was more than 0-1 mV of horizontal or downsloping ST segment depression which extended for 80 ms beyond the J point of the electrocardiogram or if the patient had an abnormal blood pressure response to exercise-that is, failure of the systolic blood pressure to rise from the resting value or a fall in the systolic blood pressure of 10 mm Hg or more from the previous peak systolic value.
In addition, the presence or absence of exercise induced angina pectoris was noted in all patients. In view of the lack of objectivity of this symptom, however, it was not used to classify tests as positive or negative.
f blocker prescription As cardiac failure was the most common contraindication to f blockade in our population, it seemed likely that patients who were not taking ,B blockers would constitute a high risk group. Presence or absence of ,B blockade on discharge was, therefore, noted in all patients.
STATISTICAL ANALYSIS
Student's t test was used to assess differences between means of independent observations. The X2 test was used to assess differences between proportions. In the text and tables mean (SD) values are given. **p < 0-01, ***p < 0*001. Prognostic stratification of patients after myocardial infarction 317 of 24 who also had reciprocal changes and severe left ventricular damage. No study had previously attempted to further stratify, on a prognostic basis, patients judged ineligible for pre-discharge exercise testing. The prognostic implications of a positive exercise test were greatly increased by the presence of reciprocal changes and severe left ventricular damage. Conversely, only 4% of the 237 patients who did not have all three major risk factors had complications (p < 0-001). Although exercise induced angina pectoris and inability to tolerate long term f blockade were significant markers of increased risk, when they were used individually they identified only a small proportion of those patients who died or had a reinfarction. In combination they facilitated further prognostic stratification of the high risk patients. DeBusk et al had previously identified high risk groups in a post-infarct population on the basis of past history, ineligibility for pre-discharge exercise testing, and exercise test results.5 In that study, however, none of the patients identified clinically as being at risk performed an exercise test, so the ability of a combination of risk factors to further enhance risk stratification was not clear. Krone et al also noted that inability to exercise carried a bad prognosis, whereas among their exercised patients the majority of deaths occurred in the group with a history of pulmonary congestion on the chest x ray, particularly when this was associated with an inadequate blood pressure response or poor exercise ability.7
Results
In our population the Norris index alone was an insensitive marker of subsequent risk, regardless of the exercise test result. This is consistent with the findings of Krone et al who noted that age and past history, both components of the Norris index, were of little added value as risk markers in patients with positive exercise tests after myocardial infarction. 7 Norris et al found age to be an important prognostic marker.4 They had no upper age limit for inclusion in their study, however, and a high proportion of the patients were older than 66, the upper limit for inclusion in the current study.
CLINICAL IMPLICATIONS
In a large population of infarct survivors, we have demonstrated that by integrating the results of clinical evaluation of the patient, routine diagnostic investigations, and pre-discharge exercise testing we could identify 67% with a very low incidence of subsequent cardiac events. In keeping with the results of Krone et al and the Coronary Artery Surgery Study,7 15 this group of patients would be extremely unlikely to benefit from further investigations.
Patients who were unable to perform a predischarge exercise test, particularly those with severe left ventricular damage and reciprocal changes on the electrocardiogram, had a poor prognosis-almost certainly due to gross left ventricular dysfunction. In the absence of evidence of reversible ischaemia, it seems unlikely that patients in this group would benefit from revascularisation. Dipyridamole-thallium-201 scintigraphy might possibly have a role in identifying a subgroup of non-exercised patients with reversible ischaemia who would benefit from grafting."6 This hypothesis
has not yet been examined. Finally, we were able to identify a small group of 63 patients with reciprocal changes and severe left ventricular damage who also had evidence of reversible ischaemia on exercise testing. This group contained 18 of the 27 exercised patients who died or had a reinfarction during the next year. The patients in this group with exercise induced angina pectoris or who were judged unlikely to tolerate ,B blockade were particularly at risk. It is possible that such patients might benefit from more rigorous medical treatment or even elective surgical treatment.17
